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Abstract: The use of hydraulic systems for various applications supporting work
equipment is very widely used because of the nature and strength of the good and
easy in its design. Hydraulic tracking can be widely applied in various needs. The
principle of this work tool is designed for the release of bearings / mounting on a
shaft or a ball bearing house vertically or horizontally. From the results of the
hydraulic tracking planning analysis using solid works software, in this simulation to
find static nodal stress (the received tensile strength) obtained the highest load is
shown in the orange part of the tool with a stress value of 17.49 million N / m2, the
load experienced is only 15% of the permitted maximum limit of 24,800,200,000 N /
m2.then the strain that occurs in the highest value is shown on a scale with an orange
of 0.03946 mm on the upper beam component, that value <1 mm means that the
hydraulic frame tracking can be used properly.
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INTRODUCTION

The use of hydraulic systems for
various applications of work support
equipment is very widely used
because of its good nature and
strength and is easy to design.
Hydraulic tracking can be widely
applied in various needs. The
principle of this work tool is
designed for the removal of bearings
on a shaft or a ball bearing housing

vertically or horizontal.

According to research by Ulia
Ridhani, et al., (2010), it aims to
design a tool that works multi-
functionally, namely being able to
open and install bearings using

tracking hydraulic. This tool makes it

easier for everyone to do the job of
installing and removing bearings.
According to the research of Diana
Khairani, et al., (2015), one of the
hydraulics tracking factors that
greatly affects the performance of the
company / workshop is that the poor
layout of the facilities will lead to
poor material flow patterns and

material movement.

In tracking hydraulic planning,

material  selection, construction
calculations, and aesthetics of
planning drawings are required. To
support this planning, technical
drawings that meet the requirements
are required, so that they can be

implemented in the community using
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machine components. The tracking
hydraulic work pattern uses a
pressing force, when the hydraulic
jack is operated, the shaft under the
hydraulic jack holder presses the
shaft which is on the center support

plate.

Based on the description above,
the writer tries to plan a hydraulic
tracking device that can be used
multipurpose, so that it can be
applied by the community to support
work in the workshop. This study
aims to plan the tracking hydraulic

with a simple construction.

METHODOLOGY

The following figure shows the
flowchart of this research. This
research 1s conducted by doing
several step, started with literature
study and review, then followed by
determining the variables and
sketching the workpiece, and

analyzed by utilizing solidworks.
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Figure 1. Flowchart

- -

O |

T

Figure 2. Hydraulic tracking design
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How to wuse the tracking
hydraulic tool, first place the
workpiece in the lower support
position shown in Figure 3.2.no 12,
with the shaft position vertically.
Then the working tool in section 13,
namely (hydraulic jack lever) is
pumped to produce a compressive
force in part number 2 (hydraulic
jack), the pressure force produces a
downward motion to push the shaft
until the bearing is released from the

shaft.

Menghitung,
kekuatan pegas

I

Menghitung sam bunsan mur dan

baut

I

Menghitung balok atas dan
bawah

U

Menghitung
sambungan las

I

Analisa fram e m enggunakan
solidworks

Figure 3. Design flowchart
Calculation of Spring
Initial data:
The weight of jack Wp = 3 kg

Jack load capacity Wg = 3000
kg

The weight of the jack support Wr
=10 kg

Total load for 2 springs ~ W¢
= (WD+ We+ WT)I 2

=(3+3000+10):2

=1506,5 kg

Diameter of spring D = 24
mm

Diameter of wire d = 6

mm

(table 7.13 page 316 in Sularso’s
book)

Spring material = the usual use
of cold-formed SW symbol (table
7.11 p. 313) with hard steel wire,
shear modulus price G = 8 x 10

kg/mmz,
Initial length Hr = 150 mm
Free length Hg =221,5 mm

Deflection =20 — 30 mm

e Moment of spring torsion

T=(D/2) W,
Information:

T = Moment of Twist
(mm.kg)

D = Diameter of spring
24 mm

W. = Total load 1506,5
kg
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24
- (7) 1506,5 kg

= 18078 mm.kg

e Moment withstand wire

twisting
m
I 3
Zp = ( - 6) d
Information:

Zp= Moment withstand

wire twisting (mm”)

d = diameter of wire 6 mm

z =(3)¢
=0,2.216 mm’
=43,2 mm’
Spring constant
Spring constant (k) can be

obtained from the equation:
F=k.AX

Information:

F = the force working on the
spring = W¢ =1506,5 kg

k = Spring constant kg/mm

AX = Deviation in spring
length (Hg-Hs) = 71,5 mm
F=k.AX

1506,5 kg = k.71,5 mm

k = 1506,5 kg : 71,5 mm

k = 21,6 kg/mm

So that when the length of the

spring reaches 221.5 mm or

experiences an elongation of
71.5 mm until the bearing
condition is detached from the
shaft, the force received by the
spring is 1506.5 kg, the
magnitude of the force value is
influenced by the jack capacity
which reaches 3000 kg.

Calculation of bolt nut connection

Initial data:
Load weight designed (WO) =
100 kg
Correction factor (Fc)
=12

Axial tensile load on the bolt
(W) =FC .WO

=1,2.100

=120 kg

Core diameter radius d;=d; /2

=8,376/2 =4,18

Carbon clay steel bolt material

(C) 0,22%

e Tensile stress

_ W
o =
A = mr?
= 3,14 .4,18?
= 55,07 mm
120
% = 5507
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= 2,17 kg/mm*

¢ Quter thread diameter
Coarse metric threads are
selected as initial data
Outer diameter d =10
mm
Effective diameter f dy = 9,026
mm

Core diameter d; =

8,376 mm
Hook hight H; =0,812 mm
Divider distance P =15
mm
d 4w

T. 0,.0,69

- 4.120
~403,14.2,17.0,69

- 480
~ .43,19.2,17.0,64

d> 10,5 - 12 mm

e Inner thread core diameter

d1> 4 .w

T .0q

4.120
> "
o ’3,14.2,17

>8,39— 8,39 mm

Welding calculation

e Transverse joint weld

strength

e Theoretical neck thickness

t
a=—

V2
4

V2
=0,285 cm — 2,85 mm

e The area of the weld
pe ik
V2
_04.4
V2

=1,14 cm®> 11,4 mm

2

Frame planning using Solidwork

software

e Solidworks calculation steps

Figure 4. 3D tracking hydraulic

The simulation analysis process in
solidwork software for hydraulic
tracking tools is carried out as

follows:

1. Depiction of 1/1 3D

components in  solidwork
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software according to 2D

drawing dimensions

Combining of all 3D

components on softwhare

solidwork

Choose the simulation toll

then proceed with

e The choice of the working
force model is the static
force

e Application of carbon steel
material to the hydraulic
traking frame

e The input of forces acting
on the upper and lower
pedestals is a reaction of
the hydraulic jack work
and several components
that affect the working

force.

e The input of connecting for

each connection, for

connecting using 2 types,
namely bolts and nuts with
dimensions  obtained from
manual calculations, welding
joints which are also obtained
from calculations.

The input of components that
do not move or as a lock, this is
applied to the traking leg where

the function of this component
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is to keep the hydraulic traking
tool able to stand upright when
it is given a force or not.
Making mess so that the
simulation can be done

Run the results of inputting
data to get a simulation image

1. Static nodal stress, 2. Statick

strain and 3. Statick
displacement.
According to the simulation

results obtained 2 images, namely the

form of extreme device deformation

or the direction of the reaction of the

force produced and the color scale to

see the magnitude of the changes that

occur from the three parameters

obtained, namely 1.

Static nodal

stress, 2. Static strain and 3. Static

displacement.

a.

Stress load

o Mises Nfmh2)
1.145e+007
1.603e+007

L 1457e+007
. 13124007
- 1.166e+007
. 1001+ 007
L 8.74%+006
L 7.293e+006
L 5336e+006

. 4330e+006

250364008
146764006
10Te+ 004

= Yield strength: 2482+ 008

Figure 5. Received tensile strength

the

In this simulation, to determine

static nodal stress (tensile
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strength received), the highest load is
shown on the tool part in orange with
a stress value of 17.490.000 N/mz,
the component that receives the
highest load from all components is
only the upper beam, this value
considered safe because it is still
below the tensile strength limit of
24,800,200,000 N/mz, the largest
load experienced is only 15% of the
maximum allowable limit, this is
influenced by the material used,
namely S35C steel with a tensile
strength of 52 N/mm? and the effect
of the load. which works is 1506.5
kg.

b. Strain load

ESTRN
639005
5866:005

L 5334005
- 4801005
. 4263005
. 3736ed05
3208005
L 26716005
L 213%005

L 1805005

10736005
5403006
8.337e008

Figure 6. Structure changes

Strain is a distortion of the
molecular structure of a material,
relative to its "perfect" reaction state.

Static  implies an  unchanging

amount, so static strain is the
distortion of a material that is
currently unchanging. It can be seen
in Figure 5 that the static strain
simulation illustrates the change in
the molecular structure of the
hydraulic traking frame with S35C
steel material and the load received is
1506.5 kg, the highest value of
molecular change is shown on the
orange color scale with a value of
0.00006399 and reacts to the beam
component. above, this happens
because of the influence of the value
of the reacting tensile strength.

c. Displacement load

URES (mm)
336:000
' 35162002
- 36%00
- 2980002
- 2631000
L 200
k197300
L 1563000
L 131500

. 9856003

65776003
38%003
1000:030

Figure 7. Strain
The dynamic load (strain) that
reacts from the static load that works
causes the hydraulic traking frame to
experience strain, by looking at the

color scale, the highest value is
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shown on the scale in orange, namely
0.03946 mm in the upper beam
component, this means that the
material used is steel. S35C and a
working load of 1506.5 kg, the
hydraulic  traking frame  with
components shown in orange has a
strain of 0.03946 mm, this value is
<1 mm, meaning that the hydraulic
frame when used does not experience

significant strain and can be used
properly.
CONCLUSION

Based on the analysis of the
hydraulic tracking tool design, the
following conclusions can be
drawn:

1. Spring: diameter D = 24 mm

Diameter of wire d = 6
mm

Length of Hg = 150
mm

Free length of Hg = 221,5
mm

Deflection & = 20-
30 mm

So that when the length of the

spring reaches 221.5 mm or

experiences an elongation of

71.5 mm until the bearing

condition is detached from the

shaft, the force received by the

spring is 1506.5 kg, the
magnitude of the force value is
influenced by the jack capacity
which reaches 3000 kg.

. Nut and bolt

Tensile stress = 2,17 kg/mm2
Outer thread diameter = 12 mm
Inner thread core diameter =

8,39 mm

. Welding = theoretical neck

thickness = 2,85 mm

The resulting area 1,14 cm’-
11,4 mm?

Solidworks software

This simulation is to determine
the static nodal stress (tensile
strength received), the highest
load is shown in the tool part in
orange with a stress value of
17.490.000 N / m2, the load
experienced is only 15% of the
maximum allowable limit.

The highest value of the strain
that occurs is shown on the scale
in orange, namely 0.03946 mm
on the upper beam component,
this value <1 mm means that the
frame tracking hydraulic can be

used properly
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